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Ideally such assessments should be objective, emphasising the need to use a health measurement scale or index.
The use of an index should achieve the following objectives: greater professional uniformity, standardisation in assessing orthodontic treatment need, selective resource allocation, reduced risk of unnecessary orthodontic treatment, 2 and equity of access. Many indices exist but none are recognised as the international 'gold standard'. 1 In the UK the Index of Orthodontic Treatment Need (IOTN) was developed to provide an objective measure of orthodontic treatment need. Malocclusion severity is graded on two component scales: fi rstly dental health (DHC), grading 1 to 5. A letter notation is added to indicate malocclusion trait. Secondly, an aesthetic (AC) grading from 1 to 10 can be scored. 3 These grades can be grouped thus: little/no need -DHC 1, 2 (AC 1-4); possible/moderate need -DHC 3 (AC 5-7); and great/defi nite need -DHC 4 and 5 (AC 7-10). 4 By using these sub-groupings to set a treatment cut-off grade or threshold, patients can be prioritised for the allocation of fi nite NHS resources. 5 IOTN use was estimated to be 33% in 'main UK secondary care centres' in 1991. 6 This increased to an estimated 75% by 1994. 7 In 2003 a survey of UK public dental health consultants reported that the IOTN was used by 80% of respondents. Usage reportedly centres on waiting list control in secondary care, particularly where local health authorities have set treatment threshold grades. 7 Public health consultants use the IOTN for planning, contracting and monitoring orthodontic services. 2 A pilot for primary care, based on a personal dental service contract, used the IOTN to allocate resources. There were two key fi ndings: treatment waiting times were reduced, and the IOTN proved to be suitable for use in a general dental services (GDS) setting. 8 In Scotland it is estimated that 90% of dental care takes place in general dental practices. The remaining 10% of care takes place in specialist practices and the secondary care sector. 9 These specialist services are mainly in the fi eld of orthodontics. 10 The Scottish Executive highlights the need for 'value for money in the use of public resources', ie resource allocation based on treatment need. 9 In
• Identifi es variations in the clinical practice of these two groups of dental practitioners.
• Considers the barriers which might impede the implementation process.
Makes recommendations for the implementation of the IOTN into clinical practice.
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Objectives The primary objective of this survey was to assess the use of the Index of Orthodontic Treatment Need (IOTN) in dental primary care (Scottish general dental services -SGDS), and to compare orthodontic specialists (OS) and general dental practitioners (GDPs). The secondary objective was to explore the attitudes to mandatory introduction of the IOTN into the SGDS. Design Postal, self completed questionnaire. Setting Dental primary care, Scotland. Subjects Randomly selected sample of general dental practitioners (GDPs), n = 315, and all orthodontic specialist practitioners (OS), n = 49, identifi ed as working in the SGDS. Main outcome measures Prevalence and experience of using the IOTN in the SGDS.
Results Response rate was 46% (n = 169). Eighty-four percent of respondents did not use the IOTN. Thirty-fi ve percent of respondent GDPs had never heard of the IOTN. Respondents reported using the IOTN as an inter-colleague communication tool and to grade case complexity. GDPs perceived the IOTN as benefi cial in setting national standards of practice; OS saw it as a tool to justify the allocation of NHS resources to patients. Responses indicate concerns that IOTN introduction will restrict access to orthodontic care. Conclusions The IOTN is not widely used in the SGDS but is perceived as standardising treatment need assessment by GDPs and justifying the allocation of NHS orthodontic resources to patients amongst OS. Introduction of mandatory IOTN grading is likely to be contentious -the following needs to be considered: the index profi le should be raised; its advantages highlighted; concerns about restricted access to orthodontic care addressed; and perceived need for locally accessed training met.
Norway and Sweden, orthodontic indices are employed for this purpose. 11, 12 Currently, dentists are not obliged to use the IOTN in the Scottish general dental services (SGDS). Anecdotal evidence suggested that few if any practitioners use the IOTN.
The primary aim of this survey was to assess and compare the reported use of the IOTN by general dental practitioners (GDPs) and orthodontic specialists (OS) in the SGDS. Secondary aims were to highlight reasons behind use and non-use. Lastly, it aimed to explore attitudes to the potential introduction of the index as a mandatory part of SGDS orthodontic provision.
METHODS
The methods, conduct and design of the survey were informed by systematic reviews, 13,14 a narrative review 15 and health measurement scale development. 16 We undertook a postal questionnaire survey of a randomly selected sample of GDPs and all of the OS identifi ed as working in the SGDS. The extent to which the IOTN is used by these practitioners was assessed, and practitioners' views about this health measurement scale were elicited. To inform the survey, two pilot studies were conducted via the local primary care research network (East ReN, formerly Tay ReN).
Pilot study 1
The fi rst pilot sourced items for the questionnaire -questions and responses. In order for these to be relevant and valid, a purposive sample was drawn from potential respondents to the main survey. 16 GDPs (n = 5) were contacted through the local research network (East ReN).
An initial topic guide was developed 17 prior to conducting face-to-face semi-structured interviews. No assumptions were developed a priori in line with grounded theory. Interviews were refl exive in nature. 18 All themes, however 'extreme', were included for analysis in accordance with fair dealing. 18, 19 Salient points from the topic guide were entered into each subsequent guide prior to the next interview. Inductive analysis was carried out on the collated notes using a four step process: 20 immersion, deriving emergent themes, coding, and fi nally synthesis into a questionnaire. The pilot questionnaire consisted of ten closed response format questions. It included response items generated by pilot participants and researchers.
Pilot study 2
A purposive sample of GDPs was sent questionnaires and covering letters via Tay ReN (n = 30). Response rate was 47% (n = 14). No problems with content were noted. Cronbach's alpha was used to test reliability (score of 0.46). It was decided at this stage to adopt an anonymous response strategy for the fi nal questionnaire.
Questionnaire content
The fi nal questionnaire contained four sections: 1. IOTN use: current, previous/ ceased or not at all; 2. How respondents used IOTN; 3. Attitudes towards mandatory introduction of IOTN; 4. Demographic information. The content of these sections was screened into three 'question pathways' based on section 1 responses. 
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The sampling frame
The sampling frame was the Scottish general dental practitioners (SGDP) register (source: Dental Practitioner Board ISD). All practitioners (GDPs and orthodontic specialist practitioners -OS) with a current Scottish health board number were considered eligible to receive the questionnaire (n = 1,989). This was cross-referenced with the GDC specialist register to identify 49 OS. All OS were included in the study.
Ethical approval
The local ethics committee and MREC advised no ethical approval was required.
Survey outcome measures
The primary outcome measured was use of the IOTN in Scotland. Secondary outcomes measured were the attitudes of respondents to the index.
Sample size
An a priori sample size calculation of 315 based on 8% use of IOTN, with a standard deviation of 0.03, gave 80% power to detect a 10% difference between GDPs and OS. Computer software (Excel 2000) was used to randomise the SGDP list order and then randomly select the 315 potential respondents. An independent researcher carried this out.
Statistical methods
Data from the questionnaires were coded and entered into SPSS version 11 for analysis. Cross-tabs were created and χ 2 was used to test for statistically significant differences at the 95% level. Continuity correction and Fisher's exact test were used where appropriate.
RESULTS
Three hundred and sixty-four questionnaires were posted for self-completion (Fig. 1) . Responses to the questions are shown below. P values are given where a statistical difference between GDPs and OS was detected at p <0.05 (Tables 1  and 2 ).
Response rates
Overall response rate was 46% (n = 169). The rate for GDPs was 45% (n = 143) and for orthodontic specialists 53% (n = 26) (p <0.001). All responses were anonymous. The majority of respondents were male (74%). Median range for duration of practice was between 14 and 23 years; mean number of years since qualifi cation was 20. They were most likely to have qualifi ed from one of three Scottish universities: Glasgow (47%), Edinburgh (24%), and Dundee (22%). They worked mainly in NHS (78%) and urban settings (65%).
IOTN use
Sixteen percent of all respondents currently use the IOTN. This fi gure consists of 50% OS (n = 13) and 10% GDPs (n = 14). Denominators are given at the end of each paragraph in italics: GDPs n = 143, OS n = 26. (Table 1) .
Reasons given for currently using the IOTN were reportedly for communication with colleagues and patients, and 64% of respondent GDPs used it for grading case complexity. GDPs n = 14, OS n = 13.
Respondents gave various reasons for stopping using the IOTN. GDPs stopped using the IOTN mainly because there is no fee. The OS have ceased use because it is not mandatory. Only GDPs gave any free text responses to this question: the IOTN was used solely during undergraduate training. Potential orthodontic cases were referred to an OS for assessment, and therefore the GDP had ceased to use IOTN. GDPs n = 25, OS n = 10.
Forty-eight percent of GDPs had never heard of the IOTN and had therefore never used it. Lack of the relevant training was the other main reason for never using the IOTN.
Free text responses elicited the following: again, cases were referred by GDPs to OS for assessment. One respondent cited the lack of relevant AC photographs. GDPs n = 104, OS n = 3 ( Table 2) .
OS were more likely to have used the index previously than GDPs, 88% versus 27% respectively. This was statistically signifi cant, p <0.001.
Mandatory introduction
Setting national practice standards was perceived as most benefi cial by 61% of respondent GDPs, but only 35% of OS (p = 0.009). OS thought the IOTN would be a useful tool in communicating to patients how NHS resources were allocated. GDPs n = 143, OS n = 26.
Almost equal proportions from each respondent group thought the IOTN introduction would bring about restricted access to NHS orthodontic care. There was concern from GDPs and OS that the IOTN could reduce clinical autonomy in decision-making. GDPs n = 143, OS n = 26. When asked: 'Should health authorities set a treatment cut-off grade, with only those patients allocated this grade or higher, receiving NHS orthodontic treatment?', the majority of respondents (51%) did not believe that health authorities should set a treatment cut-off grade.
GDPs n = 143, OS n = 26.
Both respondent groups expressed a preference for IOTN courses which could be accessed locally. GDPs favoured journal articles as a source of IOTN education. Twenty-seven percent of GDPs and 35% of OS thought that existing courses needed better publicity. GDPs n = 143, OS n = 26.
DISCUSSION
Surveys with low response rates have low precision; response rates of >70% are desirable. However, the majority of postal surveys published in the medical literature do not achieve this level. 13 The response rate of this survey was 46%. Questionnaires which are perceived as irrelevant or unimportant yield a lower response rate than those judged salient. 21 This would appear to be true of the IOTN: it demonstrably lacks relevance to the clinical practice of the GDPs surveyed. A supporting indicator is the statistically signifi cant difference detected in the response rates between GDPs and orthodontic specialists (8% difference, p < 0.001).
Strategies to maximise response size were inherent in the design of the survey questionnaire: anonymity may be a motivational factor in survey research to increase response. 13 This survey was conducted anonymously, therefore was it not possible to link a questionnaire with a specifi c respondent. Reminders could not be targeted, nor was it possible to identify systematic differences between the respondents and nonrespondents. Blanket repeat mailing of all the respondents carries the risk of repeat responders, which would confound the data. Sensitivity analysis is only possible where variables from the non-respondents have been collected.
Survey research into response rates of health professionals has shown that lower response rates have been observed amongst older doctors and those with fewer qualifi cations. 13 A single mailing was utilised in this survey to generate baseline data for a related publication. This demonstrated that a statistically signifi cant improvement in response rates can be achieved in a survey conducted in dental practice, using a telephone prompt. 22 Lack of baseline data, when considering response enhancing strategies, has been highlighted; single mailing methods are used to generate this. 14 The Cronbach's alpha score represents a lower score than is conventional, however lower statistical reliability is deemed acceptable where further refi nements might sacrifi ce the breadth of topics covered, ie high content validity. 16 The three 'question pathways' may also have affected the overall score as each investigated discrete themes surrounding the IOTN. When calculated individually the pathways achieved scores of between 0.6 and 0.7, indicating higher statistical reliabilities.
The IOTN has achieved poor penetration into the SGDS setting, particularly among GDPs. A statistically higher percentage of OS had used the index previously. One explanation for this is that OS encountered the IOTN in their postgraduate specialist training. Two main questions were addressed in the survey: fi rstly, what is the index used for, and secondly, why do the majority of the respondents not use it?
The IOTN was used for varied purposes. The most prevalent use was for inter-colleague communication. Also the index was, inappropriately, used to grade case complexity. The index's inability to grade potential complexity has been highlighted as a weakness. 2, 3 The reported use in this survey is inconsistent with evidence from surveys conducted in secondary 7 and tertiary care. Over a third of GDPs had not heard of the IOTN. Of those who had, the lack of a fee was the main reason for not using it. GDPs also passed on the 'gatekeeper' role for treatment need assessment to OS. OS did not use IOTN because it was not mandatory. These points serve to reinforce the perceived lack of salience of the questionnaire topic and suggest that respondents place little value on IOTN use.
Mandatory use of the IOTN for all orthodontic assessments and an 'IOTN fee' are obvious starting points to increase usage. However, two other strategies seem equally valid in order to promote usage: increasing the IOTN's profi le (particularly in the GDP population) and meeting perceived, locally accessed, educational demand. Other incentives have been suggested, such as improving the practitioner working conditions by increasing case variety and reducing ambiguities over who is eligible for NHS treatment. 8 There were both perceived benefi ts and drawbacks to potential IOTN introduction. GDPs perceived the main benefi t to be the setting of national standards of practice, thereby reducing ambiguity as to who has greater treatment need: IOTN use could reduce the variability of orthodontic assessments. This should shift the allocation of public resources from demand onto need, helping to reconcile 'the increasing demands for orthodontic treatment within a framework of fi nite resources' 2 and thereby helping dentists deliver costeffective treatment assessments. 1 OS were statistically signifi cantly less likely to cite the same reason: they are more consistent as to what they perceive as treatment need when compared to other orthodontic providers. 23 In the context of this survey, OS appear to have greater self-confi dence in needs assessment.
The main drawbacks to mandatory IOTN use are a perceived restriction in access to orthodontic care, coupled with concern that a practitioner's autonomy in making treatment decisions would be reduced. However, using the IOTN with a threshold grade to allocate NHS resources is unlikely to result in patients who have malocclusions being denied care. 5 Clinicians retain autonomy when assessing the urgency of treatment need and therefore the timing and type of intervention provided. They also retain full autonomy in the private sector.
CONCLUSIONS
There has been little spontaneous use of the IOTN in the SGDS. Respondents to this survey seem to place little value on the use of such an index. Where IOTN has found a role is in inter-colleague communication and for grading case complexity. There appears to be confusion between the index's ability to determine treatment need and its inability to determine the potential complexity of a case. This differs from that reported in secondary and tertiary care, where usage centres on waiting list control and planning orthodontic services, and where the IOTN's inability to assess case complexity was considered a disadvantage. 2, 7 Two methods would reportedly increase IOTN usage: a fee, and mandatory IOTN use when carrying out orthodontic assessments. Remuneration for use would need to be established as cost-effective when allocating fi nite NHS resources. Mandatory usage may prove contentious and respondents differed over the positive aspects of IOTN use. The reduction in ambiguity when assessing treatment need was most appealing to GDPs, while the ability to justify treatment allocation to the public appealed to the OS.
Before introduction is mooted, the following issues need careful consideration: the profi le of the index needs to be raised, the positive perceptions of use must be highlighted, and perceived educational demand should be met on a local basis. Additionally, two main concerns need to be addressed: the perceived reduction in patient access to orthodontic care, and the perceived lack of clinical autonomy.
